Current Evolutionary Adaptiveness of Anxiety: Extreme Phenotypes of Anxiety Predict Increased Fertility Across Multiple Generations
Recent research suggests that one in nine persons will experience an anxiety disorder in any given year around the world (Baxter et al., 2013) . Anxiety symptoms and disorders are characterized by tension, worry, fear, and avoidance Newman et al., 2013; Olatunji et al., 2010; Szkodny et al., 2014) . Anxiety disorders are a risk factor for heart disease (Roest et al., 2010) and associated with increased health care cost (Simon et al., 1995) . As clinical anxiety has broad societal consequences, it is important to study.
Evolutionary theory dictates that heritable traits which impact an organism's ability to reproduce will have a profound impact on the levels of a trait within a species (MacDonald, 1999) . Although some evolutionary theorists posit that the impact of evolutionary change occurs slowly and gradually over millions of years (Dawkins, 1986) , recent theories and research have suggested that heritable traits which impact one's fertility can cause fast and dramatic changes in the levels of a given trait within the population (Gould, 1972; Swanson and Vacquier, 2002; Yoshida et al., 2003) . Note that although these studies refer to the possibility of adaptive change, which requires a very large number of generations at the phenotypic level (Hawks et al., 2007) , it is important to study heritable traits that may affect one's ability to reproduce within the present population to facilitate the exploration of candidate traits that should be examined across a larger number of generations.
Anxiety is one such moderately heritable trait and thus may impact evolutionary fitness (Eley et al., 2003; Lau et al., 2006; Legrand et al., 1999; Ogliari et al., 2006) . Recent evidence suggests that anxiety at pathological levels is related to producing a greater number of children at earlier ages, followed by having fewer numbers of children at older ages (Jacobson, 2016) .
Although it is unknown whether anxiety is related to fertility along a normative continuum, clinical psychologists and some evolutionary theorists have long posited that anxiety is adaptive if it is expressed in moderate levels, but disadvantageous when there is too little or too much present (recommended reading : Barlow, 1988; Bergstrom and Meacham, 2016; Marks and Nesse, 1994; Nesse, 1999; Nesse, 1987 Nesse, , 2001 . Consequently, more research should examine a normative range of anxiety levels, rather than just pathological levels, to arrive at a more complete understanding of anxiety's relationship to fertility.
Because the prior investigation of anxiety did not include a range of anxiety levels (Jacobson, 2016) , it is unclear whether prior findings hold implications towards shifting levels of these traits across generations. To determine the implied influence of anxiety on the mean and variance of anxiety across generations, it is necessary to know the impact of anxiety on fertility across a continuum. In evolutionary studies, there are three primary selection forces that may shape a trait's levels across generations: (1) stabilizing selection, (2) disruptive selection, and (3) directional selection (Rueffler et al., 2006) . Stabilizing selection is said to occur when values closest to the mean of a distribution are related to increased production of offspring (i.e. inverted U; Roff, 2012) . Human birth weight is a classic example of stabilizing selection as an average birth weight is favored because a low birth weight can increase one's likelihood of mortality, and a high birth weight can decrease chances of a successful delivery through the pelvis; this suggests that average birth weight alone is unlikely to change across generations (Ulizzi et al., 1981) . In contrast, disruptive selection suggests that extreme values away from the population mean are related to increased production of offspring (Rueffler et al., 2006 ). An example of disruptive selection is rabbits living in an area with white rocks and black rocks, wherein rabbits who are either highly white or highly black may be likely to blend in with the terrain, whereas grey rabbits are likely to be targeted by predators; disruptive selection would result in a stable mean of a trait across time, but increased polarization of a given trait (Seehausen et al., 2014) .
Lastly, directional selection favors one end of a continuum of a given trait (Rueffler et al., 2006) .
For example, finches with small beaks were effective in eating small seeds in an area consistently in a wet climate, but, when droughts occurred, finches with larger beaks able to eat larger seeds prospered due to a lack of availability of small seeds; thus, directional selection would result in an increased or decreased level of a trait across time (Campbell and Reece, 2002) .
Notably, as discussed at length by the seminal work of Keller and Miller (2006) , the relationship between traits and current fertility also has implications towards the genetic ontology of psychiatric disorders. In seeming opposition to the theories by clinical psychologists and some evolutionary theorists (Barlow, 1988; Bergstrom and Meacham, 2016) , Keller and Miller (2006) theorize that because natural selection often favors uniformity the variation found across persons in anxiety is likely not species-typical behavior. In addition, Keller and Miller (2006) posit that evolution, through directional selection, attempts to eliminate psychopathology across generations, nevertheless mutations from polygenetic sources generate psychiatric disorder in each generation (by inherited and de novo mutations). In particular, Penke et al. (2007) theorize that personality traits do not decrease fitness, although personality may be moderated by environmental heterogeneity, also suggesting that genetic variation between personality traits and psychopathology are maintained by different evolutionary processes.
Evidence of the strength and distribution thus hold potential implications towards the complexity and the types of genes that define anxiety.
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The goal of the current study was to investigate the following research questions: whether anxiety predicted later fertility across a continuum. Based on these large gaps in the literature, we first examined the continuous impact of anxiety symptoms on fertility in predicting the number of children, grandchildren, and great grandchildren. Notably, the modeling approach allowed for the examination of both linear and quadratic relationships between anxiety at all levels and later fertility, which was essential to test whether anxiety is related to fertility rates across a continuum. Given that sex can lead to differential impacts of traits on fertility (Jacobson, 2016) , the current study also explored whether these impacts differed across males and females.
Our research questions were: (1) does anxiety predict the later number of children, and is this relationship linear or quadratic?; (2) does anxiety predict the later number of grandchildren, and is this relationship linear or quadratic?; (3) does anxiety predict the later number of greatgrandchildren, and is the relationship linear or quadratic?; (4) is the relationship between anxiety and the number of grandchildren mediated by the number of children?; (5) is the relationship between anxiety and the number of great-grandchildren mediated by the number of children and the number of great-grandchildren?; and (6) are the associations between anxiety and children, grandchildren, and great-grandchildren moderated by sex?
Method

Participants
The participants were recruited from the Longitudinal Study of Generations (Silverstein and Bengtson, 2016) . This sample included a total of 300 three-generation families with 553 persons in the first generation (49.5% female, mean age 80.48 during anxiety assessment, SD age = 6.56, age range = 58-104, 86.8% Caucasian), 851 persons in the second generation (54.0% female, mean age 57.31 during anxiety assessment, SD age = 5.739, age range = 34 -81, 62.8% Caucasian), and 1,253 persons in the third generation (51.7% female, mean age 33.22, SD age = 4.000, age range = 16-54, 76.8% Caucasian). Because this was a multigenerational study at its origin, all participants in generation 1 were required to have at least 1 child and at least 1 grandchild. Generations 2 and 3 were not required to have children or grandchildren to participate in the study. The participants were randomly sampled from a subscriber list of 840,000 persons who were members of a health maintenance organization in California.
Participants were originally recruited as part of the study in 1971. However, their level of anxiety was assessed in 1985, and the number of children, grandchildren, and greatgrandchildren was assessed in 1985, 1988, 1991, 1994, 1997, and 2000 (the last date that is publicly available). By the time of the last assessment, participants in the first generation averaged 95.48 years, participants in the second generation averaged 72.31 years, and participants in the third generation averaged 48.22 years.
Measures
Hopkins Symptom Checklist Anxiety Scale. The Hopkins Symptom Checklist anxiety scale is a 9-item scale that asks respondents to report how "nervous or shaky", "faint or dizzy", "trouble getting your breath", "fearful or afraid", "hot and cold spells", "tense or keyed up", "mind go blank", "check and double check what you did", and "easily annoyed or irritated" the participants were within the past week (Derogatis et al., 1974; Silverstein and Bengtson, 2016) .
Note that some of the items have been used in later psychometric scales, including the Symptom Checklist 90 (SCL-9), and these items have shown high convergent validity as they have been found to be related to anxiety and interpersonal sensitivity (r range = 0.56 -0.91) (Bech et al., 2014) , which is are predominant components of anxiety Jacobson and Newman, 2014; Newman et al., 2017) . Participants in generations 1, 2, and 3 responded to this scale in 1985. Responses were scored on a 1 -5 Likert scale from not at all to extremely. In the present sample, the scale showed good internal consistency (α = 0.82).
Number of children, grandchildren, and great-grandchildren. All participants in generations 1-3 were asked about their children, grandchildren, and great-grandchildren.
Participants were asked to list all of their children (and the number of children was recorded) in 1971; how many children have you had in 1985; the number of living biological children in 1991; and the number of living children in 1994, 1997, and 2000 . Similarly, the number of grandchildren they had was asked in 1985, 1988, and 1991 ; the number of living grandchildren was asked in 1994; and the number of grandchildren was asked in 1997 and 2000. Lastly, the participants were asked how many great-grandchildren they had in 1988 and 1991; how many living great-grandchildren they had in 1994; and how many great-grandchildren they had in 1997 and 2000. Given the nature of the longitudinal study, the total number of children, grandchildren, and great-grandchildren throughout these periods was calculated by taking the maximum of all assessment points for the number of children, grandchildren, and great-grandchildren, respectively. Note that the maximum of the measurements was taken as not all participants completed all measurement occasions, and some participants' children had died after reaching reproductive age during later assessments.
Control variables.
In the present sample, we controlled for the influence of age and generation. We also examined moderation by sex. Note that race/ethnicity was not controlled for given that it was mostly homogenous. 
Planned Analyses
Descriptive statistics were using partial correlations (note that zero-order correlation coefficients were not appropriate here given that the current hypotheses involve a quadratic transformation, and higher order polynomials should not be interpreted in the absence of first order polynomials). Analyses were conducted using structural equation modeling (SEM), using the "lavaan" package in R using robust maximum likelihood (Gibson and Ninness, 2005) . 234 Given the large sample size, practical model fit indices were used to evaluate the model fit (CFI, TLI, and RMSEA). Good fit was suggested to occur at CFI ≥ 0.950, TLI ≥ 0.950, and RMSEA ≤ 0.050. However, acceptable fit was considered when CFI ≥ 0.900, TLI ≥ 0.900, and RMSEA ≤ 0.080 (Brown, 2014; Marsh et al., 2004; Sharma et al., 2005) . All missing data were handled using random forest multiple imputation, which represents a gold standard in handling missing data for non-linear effects (Ji et al., 2018) .
A single SEM was created to test the first five hypotheses. Two latent variables were created, one of which represented anxiety and the second representing anxiety squared. For the anxiety term, all nine items freely loaded onto the anxiety factor, and, for the anxiety squared factor, all nine items were squared first and then freely loaded onto the anxiety squared factor.
Notably, quadratic terms cannot be artifacts of common method variance (Siemsen et al., 2009 ).
2 Note that multilevel structural equation modeling was also estimated using Mplus 7 to account for the nonindependence of the observations within families. The intraclass correlation coefficients suggested that the vast majority of the variance occurred within persons (rather than within families), with 87-99% of the variance reflecting within-person effects, rather than within family effects. The results are not presented as bootstrapped indirect effects are not available using multilevel structural equation modeling (and this is important as this represents the gold standard). Nevertheless, as a sensitivity analysis, all of the primary results remained statistically significant when accounting for non-independence using these multilevel structural equation models. 3 Although robust maximum likelihood can account for deviations from normality, several sensitivity analyses were conducted where the outcomes (number of children, grandchildren, and great-grandchildren) were modeled using generalized linear models Poisson distributions and quasi-Poisson distributions (which allow over-dispersion). Additionally, multilevel generalized linear models using Poisson distributions were also modeled (accounting for nesting within families; multilevel generalized linear models do not have the quasi-Poisson distribution in R's lmer package). All the primary results remained significant regardless of the modeling strategy. 4 Note that a sensitivity analysis was conducted to test if outliers might have influenced the results. We identified multivariate normality outliers via Cook's Distance (using the standard convention of four times the mean distance)-and removed both outliers and re-ran the models, and all of the primary results remained consistent.
These two latent factors (anxiety and anxiety squared) were then regressed upon the following manifest items: (1) the number of children, (2) the number of grandchildren, and (3) the number of great-grandchildren. Additionally, the number of grandchildren was predicted by the number of children, and the number of great-grandchildren was predicted by the number of children and the number of great grandchildren. All analyses controlled for generation and age. 5 As is common practice within SEM (e.g., Jacobson et al., 2018; , note that the residuals between a given item and itself squared was allowed to correlate.
To test the mediational hypotheses (hypotheses 4 and 5), bootstrapped indirect effects were created using 10,000 bootstrapped samples (Valente et al., 2016) . Lastly, a series of multigroup SEMs were utilized to examine hypothesis 6 (i.e. whether sex moderates the relationship between anxiety and children, grandchildren, or great-grandchildren). To do this, the paths for males and females were estimated simultaneously, and first allowed to vary. Next, equality constraints were specified to first test measurement invariance of the factor loadings for the anxiety scales, such that the loadings of the males and the females were constrained to be equal to test if this led to a significant difference in fit. Lastly, a series of equality constraints was specified to test whether the relationship between anxiety and children, grandchildren, and greatgrandchildren resulted in a significant difference in fit.
Results
Descriptive Statistics
Partial correlations between the items are presented in Table 
Hypothesis 6: Moderation by Sex
Next, we tested the same structural model used to test hypotheses 1-5, but utilized a multi-group estimation, such that males and females were estimated simultaneously, but the model coefficients were allowed to freely vary separately for both males and females.
Moderation was then tested by constraining the male and female coefficients to be equal.
To test this, we first wanted to ensure that the factor loadings for anxiety did not differ significantly between groups, and, consequently, we constrained all factor loadings to be equal between the male and female groups. The fit indices suggested that the model with the constrained loadings (model 2) did not fit significantly (χ2 (18) = 19.729; p = .348) differently from the model with the unconstrained loadings (model 1), suggesting that the factor loadings did not significantly vary between males and females. Next, we similarly constrained all regression paths to be equal across groups, and the results suggested that the model with the constrained loadings (model 2) fit significantly (χ2 (11) = 29.049; p = .002) better than the model with all regression coefficients to be constrained across males and females (model 3).
Consequently, we then compared the unconstrained model systematically with one regression coefficient at a time to find the regression coefficients that were significantly different between males and females.
Constraining the linear effect of anxiety on the number of children (model 4) did not result in significantly (χ2 (1) = 0.114; p = .736) different fit from the model with the constrained factor loadings but free regression coefficients (model 2), suggesting that the linear effect of anxiety on children did not differ significantly between males and females. We added an additional constraint to the prior model (model 4) and tested whether constraining the quadratic term of anxiety on the number of children to be equal between males and females would result in a difference in fit (model 5). Likewise, we found that there was no significant difference in fit (χ2 (1) = 0.409; p = .522), suggesting that the quadratic effect of anxiety on the number of children did not vary between males and females.
We next constrained the regression on the number of children predicting the number of grandchildren to be equal across males and females (model 6) and found that there was no significant (χ2 (1) = 0.011; p = .916) difference in fit compared to the prior model (model 5). We added an additional constraint, where the effect of the number of grandchildren on the number of great-grandchildren was constrained to be equal (model 7), and we found no significant (χ2 (1) = 0.122; p = .727) reduction in model fit compared to the prior model (model 6). We then constrained the effect of date of birth on the number of children to be equal (model 8) and found a significant (χ2 (1) = 8.643; p = .003) difference between males and females compared to the prior model (model 7), with the results suggesting that earlier dates of birth were significantly more positive for females than for males. Thus, we left this path unconstrained (model 7) and next tested the effect of generation on the number of children (model 9) and likewise found a significant (χ2 (1) = 8.643; p = .003) difference in fit, with the results suggesting that the relationship between generation and the number of children was significantly more positive for males than females.
Thus, we also left this pathway unconstrained and next constrained the direct effect of anxiety on grandchildren to be equal across males and females (model 10) and found no significant (χ2 (1) = 3.175; p = .075) difference in fit compared to the prior model (model 7). We subsequently constrained the direct quadratic effect of anxiety on the number of grandchildren to be equal across males and females (model 11) and found no significant (χ2 (1) = 0.039; p = .843) difference in fit compared to the prior model (model 10). We added the direct effect of anxiety on the number of great-grandchildren to be equal across males and females (model 12) and found no significant (χ2 (1) = 0.008; p = .929) difference in model fit compared to the prior model (model 11). We constrained the direct quadratic effect of anxiety on the number of greatgrandchildren to be equal across males and females (model 13) and found no significant (χ2 (1) In sum, the multi-group models showed that there were no significant differences between males and females in any of the substantive relationships of interest. The results showed comparable effects of linear and quadratic effects of anxiety predicting the number of children, number of grandchildren, and the number of great-grandchildren.
Discussion
In direct opposition to findings showing that anxiety is psychologically adaptive at mean levels, long characterized as the Yerkes-Dodson law of arousal (Teigen, 1994) , these findings suggest that increases in the extremes in anxiety result in increased evolutionary fitness, whereas values closer to the mean of anxiety result in decreased evolutionary adaptiveness. These findings provide initial contrast to long-held speculations of clinical psychologists, who have suggested that anxiety itself is also evolutionarily adaptive near mean levels (Barlow, 1988; Bergstrom and Meacham, 2016; Cohen, 2011) , whereby it acts as a stabilizing selectionmeaning normative levels are related to increased reproductive fitness and that the levels of a given trait would remain stable across time (Schmalhausen, 1949) . In contrast, these results
showed that values close to the mean in anxiety were associated with decreased evolutionary fitness, and that values farther away from the mean resulted in increased fitness, providing initial support for disruptive selection within an evolutionary context which would be associated with the variance of a given trait changing across time.
Building on recent findings of a few studies indicating that disruptive selection may be occurring regarding neuroticism, education, and fluid intelligence in humans (Eaves et al., 1990; Sanjak et al., 2018) (note that other studies have failed to observe these relationships; e.g., Merz and Liefbroer, 2018; Penke and Jokela, 2016; Woodley of Menie et al., 2016) , the current research supports that anxiety is undergoing disruptive selection within the present sample, and the findings were consistent across several generations. Notably, although these findings were robust across several generations which is a strong early evidence, this evidence should be considered preliminary as it often takes many generations to establish adaptive change at the phenotypic level (Hawks et al., 2007) . Nevertheless, these findings may suggest an explanation for one of the potential conundrums regarding the paradox of seemingly common harmful levels of anxiety (Keller and Miller, 2006) , that although these behaviors appear to be maladaptive in terms of their level of distress and social impairment (Wakefield, 1999) , values particularly far from the mean are characteristic of increased fitness. This also seems to have implications towards some of the potential reasons that anxiety appears to vary considerably across persons within the population: the environment seems to be directly selecting for greater degrees of variability in anxiety.
Given that prior theories regarding the maintenance of psychopathology have suggested that psychopathology is likely either maintained by normative adaptation (Penke et al., 2007) or negative directional selection paired with mutations (Keller and Miller, 2006) , the current findings suggest that in contrast extremes in anxiety may be under selective pressure within the current evolutionary environment. The mechanism underlying these associations nevertheless remains unknown. One plausible mechanism that could explain this attitude is the potential that extremes in anxiety could be related to having more children at younger ages. This notion is supported by some evidence given that extremely high levels of anxiety is associated with having more offspring at a younger age (Jacobson, 2016) , characteristic of fast-spectrum behaviors (Del Giudice, 2014). However, research has not yet examined whether this might also be characteristic of those with values that are extremely lower than the mean levels of anxiety.
Nevertheless, given that psychopathy is associated with the inability to feel anxiety (Anestis et al., 2017; Lilienfeld et al., 2012; Sandvik et al., 2015) , this would be exceptionally relevant to the extension of the current findings as psychopathy and related traits have been found to be positively related to fitness (Međedović et al., 2017; Neumann et al., 2012; Yao et al., 2014) and have been theorized to be related to having early sexual experiences at early ages (see Glenn et al., 2011 for greater detail) . Thus, future work should also examine the impact of the inability to feel anxiety, a characteristic of psychopathy.
This research also has implications towards the classification of psychopathology itself.
One of the most important conceptual distinctions that should be made is a vastly differing definition of "disorder" offered by evolutionary medicine, in contrast to the one posited by modern psychiatry. Modern psychiatry espouses the notion that psychiatric disorders are defined as a constellation of symptom characteristics (i.e. "syndrome") characterized by a "clinically significant disturbance in an individual's cognition, emotion regulation, or behavior that reflects a dysfunction in the psychological, biological, or developmental processes underlying mental functioning" (American Psychiatric Association, 2013) . In contrast, modern evolutionary medicine offers a definition of disorder as a heritable trait that directly impairs one's ability to reproduce and one's offspring to reproduce (Abed and St John-Smith, 2016) . Note that this quantitative conceptualization of a disorder is solely based on reproduction, rather than health, distress, or wellness, and contrasts the popular interpretation of evolutionary disease as a harmful dysfunction based on a qualitative disturbance of their "intended function" within the ancestral environment (Wakefield, 1999) . Importantly, given that extreme levels of anxiety were found to be positively related to reproductive success, and anxiety disorders are defined by atypically high levels of anxiety (American Psychiatric Association, 2013) , this necessarily disputes the notion that these reflect evolutionary disorders from an evolutionary characterization of disease.
There are many plausible explanations for the present findings. In particular, given that neuroticism, education, and fluid intelligence both appear to have a moderate positive correlation with anxiety (Coplan et al., 2011; Scheier et al., 1994) and experimental evidence that progressive muscle relaxation inductions appear to be related to small decreases in one's ability to learn new information (Jacobson et al., 2011; Jacobson et al., 2013) , it is plausible that the disruptive selective effects of anxiety on the number of children in later generations is in part due to the impact of neuroticism, education, and fluid intelligence (i.e. pleitropy) (Keller and Miller, 2006; Sanjak et al., 2018) . Nevertheless, the construct of neuroticism is a combination of anxiety, depression, and anger; consequently suggesting that neuroticism somehow undermines the study of anxiety as a third variable relies on circular reasoning (see for a discussion of the problems of neuroticism as a confound to anxiety). Rather, neuroticism's relationship with fertility appears to be a partial corroboration of the impact of anxiety across another study. Future work should examine anxiety and both education and fluid intelligence simultaneously so as to determine which or all of the present variables both replicate with later generational effects and which present variables drive the disruptive selective pressures. Nevertheless, given that other studies have failed to find quadratic effects of neuroticism, intelligence, and education, more work is needed to determine if pleitropy reflects a plausible explanation of the current findings (Merz and Liefbroer, 2018; Penke and Jokela, 2016; Woodley of Menie et al., 2016 ).
An alternative explanation for the present findings may be a result of different reproduction strategies based on one's life history. Those with high anxiety are more likely to have poorer quality relationships with their parents (Manson, 2015) and poorer social relationships with their peers Manson, 2015) . Consequently, those with high anxiety surrounding relationships may adopt a low-status position based on poorer levels of functioning and try to expend greater energy on planning to have children at an earlier age. Supporting this position, evidence suggests that rather than looking for casual relationships, persons with anxiety are often searching for committed interpersonal relationships (Del Giudice and Belsky, 2010; Jackson and Kirkpatrick, 2007) . Moreover, high anxiety is thought to lead to greater fertility planning (Morgan and King, 2001 ). Those with high anxiety are thought to adapt a fast-spectrum strategy (Del Giudice, 2018) , and this may explain why those with high anxiety have more children at earlier ages (Jacobson, 2016) . Supporting the impact of the life history (Del Giudice, 2014), emotional corrective experiences and increased awareness may lower anxiety and improve relationshipquality (Newman et al., 2015; Roche et al., 2016b) , and poor interpersonal relationship patterns and even transient moments of high anxiety can maintain anxiety Newman et al., 2018) . Thus, one's life history may impact the adoption of a fast-spectrum planned strategy to have children at earlier ages among those with high anxiety, and this may be in part motivated by some persons desiring to have children at earlier ages to lessen their own anxiety (Lalos et al., 1985) .
The influence of reproduction strategies may only be compounded by research on mate choice, given that those with high anxiety perceive anxious partners as more similar to themselves (Gee et al., 2012; Heimberg et al., 1985) . Moreover, anxious persons are more attracted to anxious partners, and persons with little anxiety may be attracted to persons with little anxiety (Frazier et al., 1996; Poire et al., 1997) . Thus, paired with the prior discussed research, those with high anxiety may more often choose highly anxious mates and thereby increase the effects of any early reproduction strategies.
Although this early work points towards a continuum of disruptive selection which has implications towards the prevalence and distributions of these traits (Campbell and Reece, 2002; Rueffler et al., 2006) , the implications of these selection effects on later prevalence and distribution of these traits across later generations remain unknown. Future studies should examine whether these selection advantages will lead to changing variability of anxiety in generations to come.
Although this study contains many strengths, it is not without limitations. Firstly, given the use of archival data, the study utilized a dated anxiety sub-scale. Nevertheless, the scale held high internal consistency, the items on the scale have shown high convergent and face validity, and some of the scale items continue to be used in modern measures today (Bech et al., 2014) .
Secondly, although this sample studied many generations, the first generation was required to have at least one child and grandchild at the origin of the study. Thus, the data from the first generation may necessarily decrease the potential range in the variance related to reproductive success given this demand characteristic. Future work should attempt to examine the continuous relationship between anxiety and fertility in a sample without such demand characteristics. Given that anxiety fluctuates within daily life and responds to one's environment (Frank et al., 2017; Roche et al., 2016a) , future work should also examine the levels of anxiety across longer time periods to ensure that the observations are a result of trait, rather than state anxiety.
In sum, these early findings suggest that extreme values away from the mean are related to increased production of offspring. Moreover, the results suggest that beyond the immediate effect on one generation alone, the same quadratic relationship of anxiety on the production of offspring exists for the number of children, grandchildren, and great-grandchildren. This work suggests that the impact of anxiety on fertility may have implications for the distribution of anxiety in generations to come. Figure 1 . These graphs depict the standardized estimates of the primary structural equation model. Note that residual variances and intercepts in the model are not depicted due to spatial constraints. The terms Anx and AnxSq represent anxiety and anxiety 2 measured in 1985, respectively. Similarly, the terms Child, GChild, and G-GChild represent the total number of children, grandchildren, and greatgrandchildren up until the year 2000, respectively. Note that terms DOB and Gen represent the control variables of the date of birth and the generation, respectively. Solid lines represent the significant associations, and dashed lines represent the non-significant (or fixed) associations. 
